Introduction

25
It is estimated that of the 100,000 chemical substances registered in the European market groups of soil invertebrates: earthworms; collembolans; enchytraeids; and predatory mites using standard ecotoxicity tests. In comparing the toxicity to four representative groups of soil invertebrates we aimed to determine whether read-across could be used to assess the toxicity 49 of chemicals in soil ecosystems.
51
Natural chemicals produced by plants were chosen with properties relevant to the risk 52 assessment of synthetic chemicals i.e. presence in soil, persistence in soil and potential 53 toxicity to a range of soil organisms. In addition, natural chemicals were chosen so that 54 suitable synthetic analogues could be selected, representative of chemicals for which risk 55 assessments may need to be carried out. Based on these criteria two natural chemicals were 56 chosen (Table 1) . Juglone (5-hydroxy-1,4-naphthoquinone), a naphthoquinone identified in 1a-c, Table 2 ). The exception was the predatory mite H. aculeifer which had lower sensitivity 219 to the two chemicals compared to the other species, with no significant effect of either 220 chemical on reproduction (Fig. 1d, illustrating the higher toxicity of 1,4-naphthoquinone in these instances (Table 2) . and reproduction was consistent within the species tested but varied interspecifically (Table   240 2 reproduction. Examination of the plotted data (Fig. 2d) shows very similar response to the 256 two chemicals, however, the variability of the dataset makes it difficult to draw firm 257 conclusions.
259
Conclusions on the relative toxicity of emodin (natural) and quinizarin (synthetic) were 260 generally consistent across the four species tested. The two chemicals had similar toxicity to 261 each other with respect to adult survival and reproduction for three out of four species (Table   262 2 
Interspecific variation in sensitivity 306
In terms of the relative sensitivity of the four invertebrate species, the predatory mite
307
H. aculeifer was the least sensitive to the two naphthoquinones. Exposure to both juglone and 308 1,4-naphthoquinone resulted in 100 % mortality of collembola, earthworms and enchytraeids 309 at nominal concentrations = 512 mg kg -1 , and reproduction was similarly sensitive (Fig 1a-c) .
310
In contrast, neither chemical had significant effects on reproduction of predatory mites, and 311 their effect on predatory mite survival did not cause 100% mortality at any concentration 312 tested (Fig. 1d ). Interspecific differences in sensitivity to the anthraquinones were less clear 313 cut than for the naphthoquinones, with conflicting results recorded for the two endpoints.
314
Emodin and quinizarin increased mortality of collembola and predatory mites with increasing 315 concentration, but were of limited toxicity to adult survival of earthworms and enchytraeids
316
( Table 2 , Fig. 2 ). Yet, when reproductive effects were examined, earthworm reproduction 317 was significantly reduced on exposure to emodin. The focus of this study was to compare the toxicity of structurally similar compounds.
352
Overall, the toxicity within the chemical pairs was broadly similar for both lethal and sub- 
